Mailed questionnaires are an economical method of data collection for epidemiologic studies, but response tends to be lower than for telephone or personal interviews. As part of a follow-up study of volunteers who provided a brief health history and blood sample for a blood specimen bank in 1989, the authors conducted a controlled trial of the effect of length, incentives, and follow-up techniques on response to a mailed questionnaire. Interventions tested included variations on length of the questionnaire, effect of a monetary incentive, and effect of a postcard reminder versus a letter accompanied by a second questionnaire. Response was similar for the short (16-item, 4-page) and long (76-item, 16-page) questionnaire groups. The monetary incentive did not improve the frequency of response. The second mailing of a questionnaire was significantly better than a postcard reminder in improving responses (23% vs. 10%). It is important to systematically test marketing principles to determine which techniques are effective in increasing response to mailed questionnaires for epidemiologic studies. Am J Epidemiol 1998;148:1007-11. data collection; epidemiologic methods; health surveys; incentives; motivation Self-administered, mailed questionnaires are a major source of data for epidemiologic studies. Compared with telephone and personal interviews, mailed questionnaires are more time-and cost-efficient to administer, and are particularly well suited for large or geographically dispersed study populations (1). Response to sensitive questions tends to be lower in mailed questionnaires than in telephone or in-person interviews, and bias is decreased when a questionnaire is mailed because the interviewer does not influence the response (1, 2).
Self-administered, mailed questionnaires are a major source of data for epidemiologic studies. Compared with telephone and personal interviews, mailed questionnaires are more time-and cost-efficient to administer, and are particularly well suited for large or geographically dispersed study populations (1) . Response to sensitive questions tends to be lower in mailed questionnaires than in telephone or in-person interviews, and bias is decreased when a questionnaire is mailed because the interviewer does not influence the response (1, 2) .
The major disadvantage of mailed health-related questionnaires compared with telephone or in-person interviews is that there is limited opportunity for study staff to establish rapport with the potential respondent, and thereby influence motivation (2, 3) . In order to maximize response, epidemiologists often use more expensive data collection techniques such as telephone and personal interviews (4) .
The implementation of effective techniques that have been shown to increase response to mailed questionnaires would enhance the usefulness of this more cost-effective method of data collection for epidemiologic research. Surprisingly, epidemiologists have done comparatively little to study the practical aspects of the design and mailing of self-administered mailed questionnaires. Most studies have been conducted by market researchers and reported in journals that epidemiologists are unlikely to read, such as public relations and marketing journals.
Market research studies conducted over the past 20 years, along with a handful of epidemiologic studies, have evaluated the effectiveness of various techniques in increasing response to mailed questionnaires. The most frequently examined techniques are type and use of a cover letter for prenotification, use of incentives, type and frequency of respondent contact when following up on nonrespondents, type of postage, sponsoring agency, and questionnaire characteristics. The results of a meta-analysis of 82 articles (5) indicates that response rates can be increased by prenotification and follow-up, university sponsorship, a small cash incentive, first class outgoing postage, stamped return postage, and questionnaire color. Research results show a wide variability in the effects of the various incentives and prompts, which suggests that the generalizability of these interventions from one population and one questionnaire to the next is limited (3, 4) As part of a follow-up study of volunteers who provided a brief health history and blood sample for a specimen bank in 1989, we conducted controlled trials of three procedures to increase response to a questionnaire. The three investigations involved tests of the effect on response of questionnaire length, monetary incentives, and the inclusion of a second questionnaire in a reminder notice. These trials were conducted as part of the pilot test of the proposed follow-up questionnaire.
MATERIALS AND METHODS
From May through November 1989, a campaign (CLUE II) was conducted in Washington County, Maryland, to collect blood for a specimen bank. A total of 32,898 persons participated. CLUE II participants donated 20 ml of blood, gave a brief medical history, completed a food frequency questionnaire, and returned a toenail clipping for trace metal studies. In return, all participants received a free serum cholesterol test. In order to use the specimen bank to its fullest potential, we required additional data, primarily known and suspected risk factors for cancer. This information was to be obtained by a self-administered mailed questionnaire. The 76-item optical mark readable questionnaire took approximately 20 minutes to complete. It included questions on family history of cancer in first-and second-degree relatives, reproductive history, screening history, medication and vitamin use, and history of medical conditions and surgery.
CLUE II participants who lived within a 30 mi (48.3 km) radius of the junction of Interstate highways 1-70 and 1-81 were the active follow-up cohort. This area includes all of Washington County and parts of surrounding counties, extending into Pennsylvania and West Virginia. This enclosed area includes 30,724 residents of the 32,898 CLUE II participants and was chosen to form a cohort for the long-term follow-up. Persons under age 18 years at the time of follow-up and persons known to have died were excluded, leaving 28,411 persons in the follow-up cohort.
The questionnaire was pilot tested on the 2,174 CLUE II participants who resided outside of the 30 mi (48.3 km) radius. In addition to assessing the clarity of questions and readability of the questionnaire, the pilot test was designed to test the effects of questionnaire length on response. Seventy percent of the pilot group (n = 1,504) were sent the full questionnaire consisting of 76 items on 16 pages. Thirty percent (n = 648) were sent a shorter version of the questionnaire with only the first four pages of the full questionnaire with 16 items on medical history and family history of cancer. Participants were assigned to a questionnaire group based on the terminal digit of their study number. The groups were similar in age, sex, and years of education. Questionnaires were machine-metered and mailed first-class during a 5-day period. Postage-paid self-addressed envelopes for return of the questionnaires were enclosed. Returned questionnaires with address corrections were promptly mailed to the new address. The questionnaires returned as non-deliverable (n = 671) were excluded from the analysis. The percent of non-deliverable questionnaires was high (30 percent) because the questionnaires were mailed to the address obtained 6 years earlier at the time of participation. Addresses had not been updated for this group prior to mailing because they were not part of the follow-up cohort. The cutoff period for recording responses was 21 days after the initial mailing.
Also prior to the mass mailing of the questionnaire to the entire follow-up cohort, a second pilot study was conducted to test the effect of including a newspaper article, and/or a special pencil on the initial response to the questionnaire. The entire study group (n = 28,411) was divided into five geographic regions by zip code. Within Washington County the zip codes represented persons who resided within the city of Hagerstown and surrounding towns. The study sample also included persons whose zip codes were outside of Washington County but within a 30 mi (48.3 km) radius of Hagerstown. The five geographic groups were stratified by study number within each zip code and the first 400 persons in each zip code area were assigned to receive one of four incentives: a pencil with the research unit's name, a copy of a newspaper article which described the study and its importance, both the article and pencil, and no incentive. A total of 2,000 persons were included in the study. Assignment to an incentive group was based on the terminal digit of the house number to eliminate the possibility that persons residing in the same household would get different incentives.
Questionnaires were sent out by first class metered mail during July along with an introductory letter, a postage-paid self-addressed envelope, and the designated incentive. Returned questionnaires with address corrections were mailed to the updated address. The questionnaires returned as non-deliverable (n = 92) were excluded from the analysis. The date of return of the questionnaires was logged into a computer data base each day. The cutoff period for the purpose of this study was also 21 days after the initial mailing.
The sample for the third study was drawn from respondents from the second study group used to test the effectiveness of mailed incentives in increasing response. This third study was conducted to test the effectiveness of a postcard reminder versus a letter plus a second questionnaire as a follow-up technique to increase subsequent response. Based on the terminal digit of their study identification number, half of the 812 nonrespondents were assigned to be sent a postcard or a letter plus a second questionnaire. Seven Follow-up Techniques and Questionnaire Response weeks after the mailing of the initial questionnaire, a letter plus a second questionnaire was sent to 412 persons. Two weeks later (9 weeks after the initial mailing), a 8 in X 5 1/2 in (20.3 cm X 14 cm) fluorescent yellow postcard reminder was sent to 400 persons. Both reminders were sent by bulk mail. The long interval between initial and subsequent mailings was largely the result of printing difficulties.
RESULTS
The total initial response for the first study of questionnaire length was only 34 percent, which was not unexpected since these persons were not part of the community and most had participated just to get a free cholesterol test. The groups of respondents were equally distributed in regard to age, sex, and education. Overall, response was higher among persons aged 65-74 years (46 percent), and among those with >13 years of education (38 percent). Table 1 shows the response calculated for the short and long questionnaire groups and by participant age, sex, and years of education. Twenty-one days after the initial mailing, the response for the group that was mailed the long questionnaire was 33 percent, whereas the response for the group mailed the shortened version of the questionnaire was 37 percent. There was no significant difference in responses between the two groups (p = 0.145). The highest responses were observed in the 65-74 years age group, 45 percent for the long questionnaire and 47 percent for the short one. There were no significant differences in response between the two groups by age, sex, or education.
In the study of the effects of monetary incentives on response to a mailed questionnaire, the four incentive groups were similar in age, sex, education, and geographic location. As shown in table 2, age and education were associated with response, with the highest response being among older persons in the 65-74 years age group, and among those with £13 years of education. Response was significantly higher among persons who resided within Washington County (56 percent) compared with persons who lived in the rest of Maryland or West Virginia (35 percent), and Pennsylvania (29 percent). It is presumed that there was a poorer response from persons living outside of Washington County because nonresidents of the county were more likely to have come for the free cholesterol test and were less interested in the research purposes of the CLUE II program. Three weeks after the mailing, there were no appreciable differences in response among the four incentive groups (table 2) .
The two groups in the third study of cost-effective techniques for the follow-up of respondents were comparable in age, sex, and years of education (table 3) . Three weeks after mailing, response was significantly higher among persons who were sent a second questionnaire (23 percent) compared with 10 percent for persons who were sent only the postcard reminder. Response was highest in the older age groups and among the better educated who received a second questionnaire. In virtually all subgroups by age, sex, and education, the sending of a second questionnaire elicited a higher proportion of responses.
DISCUSSION
Questionnaire length is an important concern in epidemiologic studies because of the perceived effect on response. Researchers must balance cost and the desire to obtain optimal response, against sacrificing crucial research information. Shorter questionnaires are often recommended because it is generally believed that they result in higher frequencies of response. Evidence from other studies is inconclusive. Four of seven studies found no differences in response between long and short questionnaires (6) . One study reported a 28 percent higher proportion of returns for a short questionnaire (postcard vs. two-part questionnaire), and two studies reported substantially higher returns for a longer questionnaire than for a shorter one (6) . We found no evidence that reducing the length of the questionnaire improves response enough to justify the loss of information.
The overall response in the study of the effect of a simple monetary incentive was 47 percent within 21 days of mailing without follow-up. The monetary incentives that were used had no impact on response. This finding supports the findings of others in that inclusion of monetary incentives can be costly and usually do not reap the expected benefits (6) . An exception that influences the choice of incentives in this trial was a study of survey response among physicians, in which respondents were sent a second questionnaire alone or a second questionnaire with a pencil. Although this was a small study, enclosing a pencil produced twice the number of returns (7) .
In the study of follow-up techniques, we speculate that the significant difference in response to the second questionnaire may be due to a lost or misplaced first questionnaire, especially since the time between initial and second mailings was so long. A potential respondent with a second questionnaire in hand would seem more likely to complete it rather than to search for the first questionnaire. However, a postcard may prove to be as effective if follow-up occurs within a short interval. Eighty-two percent of responses within the 21-day period after mailing in our sample occurred within 2 weeks of mailing. During this short interval, the initial nonrespondents may not have had time to misplace the first questionnaire. In the present study, delay in getting the postcards mailed due to an unforeseen printing problem probably decreased their effectiveness. In a Health Lifestyle survey in Great Britain, follow-up occurred 3 weeks after the initial mailing, and the postcard reminder was as effective as the questionnaire reminder (8) . Because it is expensive to send an unneeded questionnaire, response may be increased effectively and economically by sending two reminders-first a postcard and then a second questionnaire (8) .
Although various studies have been conducted to evaluate methods of increasing response, few techniques have been shown to increase response consistently. In part, this may be due to the fact that response is influenced by a variety of factors such as respondent motivation, differences in survey instruments, study design, and other characteristics which are unique to the study group. Although knowledge continues to be acquired in this area, a set of unrelated techniques that work in one study population may not be generalizable to the general population (4) . Not enough has been done to show which techniques are generalizable. More important is the systematic testing of marketing principles to the specific problem of increasing response to the mailed questionnaire. These principles 
